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Background: Aboriginal representation in Canadian correctional institutions has increased rapidly over the past
decade. We calculated “years of life lost to incarceration” for Aboriginal and non-Aboriginal Canadians.
Methods: Incarceration data from provincial databases were used conjointly with demographic data to estimate
rates of incarceration and years of life lost to provincial incarceration in (BC) and federal incarceration, by Aboriginal
status. We used the Sullivan method to estimate the years of life lost to incarceration.
Results: Aboriginal males can expect to spend approximately 3.6 months in federal prison and within BC spend an
average of 3.2 months in custody in the provincial penal system. Aboriginal Canadians on average spend more
time in custody than their non-Aboriginal counterparts. The ratio of the Aboriginal incarceration rate to the
non-Aboriginal incarceration rate ranged from a low of 4.28 in Newfoundland and Labrador to a high of 25.93 in
Saskatchewan. Rates of incarceration at the provincial level were highest among Aboriginals in Manitoba with an
estimated rate of 1377.6 individuals in prison per 100,000 population (95% confidence interval [CI]: 1311.8 – 1443.4).
Conclusions: The results indicate substantial differences in life years lost to incarceration for Aboriginal versus
non-Aboriginal Canadians. In light of on-going prison expansion in Canada, future research and policy attention
should be paid to the public health consequences of incarceration, particularly among Aboriginal Canadians.
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Canada has a relatively low rate of incarceration compared
to its American neighbours. It ranks in the middle of the
Organization for Economic Cooperation and Develop-
ment (OECD) countries with an incarceration rate of
117 prisoners per 100,000 population [1]. The size of
Canada’s federal prison population has increased modestly
in the past decade. This increase, however, has not been
uniform across racial groups. The Canadian Aboriginal
prison population has risen by almost 40%, while the
non-Aboriginal prison population has risen by just over
2% [2]. For Aboriginal women the increase over this time* Correspondence: edward.mills@uottawa.ca
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distribution, and reproduction in any mediumperiod was 85%, while the Aboriginal male prison popula-
tion increased by 26% [2].
Previous American research has examined the impact of
incarceration by race on life years [3]. Importantly, this re-
search identifies substantial racial differences in “years of
life lost to incarceration” in the United States. The ob-
jective of the present analysis is to use similar methods
in a Canadian context by focusing on differences in years
of life lost to incarceration for Aboriginal and non-
Aboriginal peoples, where “years of life lost to incarcer-
ation” is defined as the years spent incarcerated. This
line of inquiry is more challenging in Canada with lim-
ited access to correctional and demographic data that is
disaggregated by race.Central Ltd. This is an Open Access article distributed under the terms of the
/creativecommons.org/licenses/by/2.0), which permits unrestricted use,
, provided the original work is properly credited.
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We first compared rates of incarceration between
Aboriginal and non-Aboriginal Canadians for both the
provincial and federal correctional systems in Canada.
Second, we calculated the years of life lost to incarceration
for these two population groups for the provincial prison
system in British Columbia (BC), and the Canada-wide
federal correctional system. Years of life lost to incarcer-
ation represents the number of years spent incarcerated
and therefore lost to incarceration.
Data sources
Canada has a two-tiered correctional system. Offenders
sentenced to two or more years are sent to the federal
system, and offenders sentenced to less than two years
or who are detained before trial are sent to the provincial
system. Disaggregated incarceration data by Aboriginal
status are not readily available (except for the BC provin-
cial system), and so, we requested these data for the fed-
eral system and all other provincial systems through the
federal Access to Information Act and provincial Free-
dom of Information Acts [4]. These data make use of
the Employment Equity Act (1995) definition of Aboriginal
status, which is inclusive of Métis [5].
Table 1 provides a summary of all data elements used
in the analyses, their sources, dates of retrieval, and their
analytical use. Incarceration data were provided to us as
admissions (the total number of persons admitted to
custody in a given year) and/or one-day counts (the total
number of persons in custody on an exact date). The type
of data we received was at the discretion of the data pro-
vider. One-day counts were available for Newfoundland
and Labrador, Ontario, Manitoba, Saskatchewan, Alberta,
the Yukon and Nunavut. (Note that data provided by
Prince Edward Island, Nova Scotia, New Brunswick,
Quebec, and Northwest Territories did not include
one-day counts, and were therefore excluded from the
present analyses.) One-day count data for BC were ob-
tained directly from the BC Justice publicly available
database [6].
Although one-day count data for the federal system
were obtained from the Correctional Service of Canada
(CSC) through the Access to Information Act, these data
were not disaggregated by sex and age. We therefore
made use of additional data from the Public Safety
Canada’s 2012 annual report [7] to construct age- and
sex-specific distributions by Aboriginal status.
Additional demographic data needed to perform
our analysis were acquired through Statistics Canada.
Aboriginal and non-Aboriginal population sizes for each
province were obtained from the 2011 National House-
hold Survey and used as the population denominator
[8]. Probability of survival to various ages according to
race and sex were obtained from the 2007–2009 lifetables and CANSIM (Canadian socio-economic infor-
mation management system) table 109–5402 [9,10].
Data analyses
The available one-day count data were used conjointly
with the population estimates to calculate rates of incar-
ceration by Aboriginal status for the provincial and fed-
eral systems. These rates of incarceration were
calculated for the entire adult population aged 18 years
and older. Rates of incarceration were calculated by div-
iding the one-day counts by the adult population, and
then multiplying by 100,000. The corresponding 95%
confidence intervals (CI) were constructed using z-
intervals for proportions.
The one-day counts, population estimates, and prob-
ability of survival data were used to calculate the years
of life lost to incarceration using the Sullivan method
[11]. The Sullivan method lends itself well to situations
such as this one, where mortality and a specific condi-
tion (in our case, incarceration) are collected separately.
The years of life lost to incarceration calculations were
only completed for the BC system and the federal system
because age- and sex-specific distributions of incarcer-
ation were obtainable for these datasets.
An abridged Sullivan’s life table was used with 5-year
age categories. The only exception was a 2-year category
for ages 18–19 years. For each age category, the age-
specific incarceration prevalence was used to adjust the
person-years of the age category – obtained using the
length of each age category, the number of people in the
age group, and the probability of survival prior to the
age category of interest. In this fashion, the total number
of years spent in custody and the total number of years
lived out of custody were separated within the total
number of life years. Summing these across age groups
for each sex and each race provided prison-free life ex-
pectancies, imprisoned life expectancies and overall life
expectancies. Our calculations were restricted to those
aged 18–55 years in BC and 18–65 years in Canada.
This difference in age spans between the BC provincial
analysis and the Canada-wide federal analysis is due
data availability. Rate ratios (RR) were used to compare
Aboriginal to non-Aboriginal Canadians.
Results
Table 2 presents rates of incarceration for those aged
18 years and older in 2011 by Aboriginal status for provin-
cial prison systems in Newfoundland/Labrador, Ontario,
Manitoba, Saskatchewan, Alberta, BC, Yukon and Nunavut,
and for the Canadian federal correctional system. The pro-
vincial incarceration RR comparing Aboriginal to non-
Aboriginal Canadians varied from 4.28 per 100,000 popula-
tion in Newfoundland and Labrador to 25.93 per 100,000
population in Saskatchewan. Rates of incarceration in the
Table 1 Components and data sources for incarceration rate and years of life lost to incarceration analyses
Component Analytical use Source
Institutional Data
Newfoundland one-day counts Estimate rates of incarceration Newfoundland and Labrador Department of Justice;
Received September 26, 2011
Prince Edward Island No data available Prince Edward Island Department of Justice and
Public Safety; Received September 12, 2011
Nova Scotia annual admission counts Data provided by this province was not
compatible with analytic methods
Nova Scotia Department of Justice;
September 15, 2011
New Brunswick annual admission counts Data provided by this province was not
compatible with analytic methods
New Brunswick Department of Public Safety
Community and Correctional services;
Received September 13, 2011
Quebec annual admission counts Data provided by this province was not
compatible with analytic methods
Ministre de la Securite Publique Quebec;
September 8, 2011
Ontario one-day counts Estimate rates of incarceration Ministry of Community Safety and Correctional Services;
Received December 14, 2011
Manitoba one-day counts Estimate rates of incarceration Manitoba Justice; Received September 19, 2011
Saskatchewan one-day counts Estimate rates of incarceration Ministry of Corrections, Public Safety and Policing;
Received on August 24, 2011
Alberta one-day counts Estimate rates of incarceration Alberta Solicitor General and Public Security;
Received on September 13, 2011
British Columbia one-day counts Estimate YLLP (NxPix) and rates of
incarceration
JusticeBC Dashboards – Corrections Adults Custody.
Retrieved for April 1, 2011
Yukon one-day counts Estimate rates of incarceration Department of Justice; Received on September 8, 2011
Nunavut one-day counts Estimate rates of incarceration Department of Justice; Received on September 19, 2011
Northwest Territories annual admission counts Data provided by this province was not
compatible with analytic methods
Northwest Territories Justice; Received September 16,
2011
Canada one-day counts Estimate YLLP (NxPix) and rates of
incarceration
Correctional Service Canada; Received on October 25,
2011
Sex distribution among federally imprisoned
Aboriginals and non-Aboriginals
Estimate YLLP (NxPix) Public Safety Canada. 2012 Annual Report: Corrections and
Conditional Release, Statistical Overview. 2011 results used.
Age distribution among federally imprisoned
Aboriginals and non-Aboriginals
Estimate YLLP (NxPix) Public Safety Canada. 2012 Annual Report: Corrections and
Conditional Release, Statistical Overview. 2011 results used.
Demographic Data
2007-2009 Life tables for total Canadian
population disaggregated by province
and sex
To obtain lx in using the Sullivan
method to estimate YLLP
Statistics Canada. Annual Demographic Estimates: Canada,
Provinces and Territories. Catalogue no. 91-215-X
Probability of survival by age and sex
for aboriginals
To obtain lx in using the Sullivan
method to estimate YLLP
Statistic Canada: Table 109–5402 Probability of survival at
various ages, by population group and sex, Canada
Demographics by age, sex and
Aboriginal status
To obtain Nx in using the Sullivan
method to estimate YLLP and to
estimate rates
Statistics Canada. 2011 National Household Survey.
Catalogue Number: 99-011-X2011027
Note: 1) YLLP, years of life lost to prison; 2) NxPix, number of individuals with disability (incarceration); 3) Nx, number of persons in population; 4) lx, probability of
surviving to the age at beginning of the age category; 5) No data was provided by Prince Edward Island 6) Data provided by Nova Scotia, New Brunswick,
Quebec, and Northwest Territories did not include one-day counts, and were therefore excluded from the present analyses.
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Manitoba, with an estimated rate of 1,377.6 individuals
in custody per 100,000 population (95% CI: 1,311.8 –
1,443.4). Non-Aboriginals in the Newfoundland provincial
system had the lowest overall rate (47.3 [95% CI: 41.9 –
52.6] persons per 100,000 population). The provincial
prison system in the territory of Nunavut had a lower
estimated rate than Newfoundland, but is based on a
sample size of 1. Rates of incarceration among Aborigi-
nals in the Manitoba, Saskatchewan, Alberta and Yukonprovincial systems were all above 800 persons in custody
per 100,000 population.
Table 3 shows life years lost to incarceration by Aboriginal
status and sex for the provincial system in BC and
within the federal correctional system throughout Canada.
Non-Aboriginal females spent the least amount of time in
custody with an average of 0.005 years (1.8 days) in BC
prisons and 0.002 years (0.7 days) in federal penitentiaries.
On average, Aboriginal males spent 3.75 times longer in
provincial custody than non-Aboriginal males in BC and
Table 2 Rates of incarceration (per 100,000 population) for adults aged 18 years or older
Aboriginal Non-Aboriginal Rate ratio
(95% CI)Rate of incarceration (95% CI) Total adult
population
Rate of incarceration (95% CI) Total adult
population
Provincial penal systems
Newfoundland/Labrador 202.2 (147.3-257.1) 25713 47.3 (41.9-52.6) 637,064 4.28 (4.09-4.48)
Prince Edward Island NA 1,484 NA 106,952 N/A
Nova Scotia NA 23,735 NA 710,122 NA
New Brunswick NA 15,588 NA 579,480 NA
Quebec NA 101,096 NA 6,080,120 NA
Ontario 468.1 (438.9-497.3) 210,426 75.4 (73.7-77.2) 9,749,071 6.23 (6.22-6.25)
Manitoba 1377.6 (1311.8-1443.4) 120,645 75.1 (69.0-81.2) 775,341 18.59 (18.50-18.67)
Saskatchewan 1260.1 (1188.7-1331.6) 93,643 49.2 (43.9-54.5) 676,566 25.93 (25.73-26.13)
Alberta 800.3 (753.7-846.9) 140,320 67.7 (64.5-70.9) 2,607,172 11.91 (11.87-11.94)
British Columbia 305.1 (277.9-332.3) 157,669 67.3 (64.5-70.0) 3,325,281 4.54 (4.52-4.57)
Yukon 1285.6 (984.4-1587.3) 5,366 67.3(32.1-102.6) 20,789 19.34 (15.80-23.67)
Nunavut 639.5 (514.5-764.4) 15,638 NA* 3,793 24.37 (N/A)
Northwest Territories NA 13,831 NA 15,945 NA
Canada federal penal system
Canada 330.4 (318.7 342.1) 925,146 44.6 (43.8 45.4) 25,038,216 7.43 (7.42-7.44)
Note: CI, confidence interval; NA: not applicable due to unavailable data.
*Only one incarceration reported.
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spend an average of 3.6 months incarcerated in the federal
system and within BC spend an average of 3.2 months in-
carcerated in the provincial prison system. Aboriginal fe-










British Columbia provincial penal system
Male
Aboriginal 72.03 71.76 0.270
Non-Aboriginal 79.80 79.73 0.072
Female
Aboriginal 76.30 76.27 0.032
Non-Aboriginal 84.03 84.03 0.005
Canada federal penal system
Male
Aboriginal 72.03 71.72 0.303
Non-Aboriginal 79.80 79.75 0.049
Male
Aboriginal 76.30 76.28 0.018
Non-Aboriginal 83.42 83.42 0.002
Note: 1) All standard errors below 0.013; 2) Calculations were restricted to
those aged 18–55 years in BC and 18–65 years in Canada. This difference in
age spans between the BC provincial analysis and the Canada-wide federal
analysis is due data availability.the provincial prison system within BC and 9 times longer
in the federal system across Canada than non-Aboriginal
females. Aboriginal males can expect to spend 3.8 and 6.2
times longer in custody than non-Aboriginal males within
the provincial and federal systems, respectively.
Discussion and conclusions
This analysis indicates that an Aboriginal Canadian can
expect to lose considerably more life-years to incarcer-
ation than a non-Aboriginal Canadian. Our analysis fur-
ther indicates that Aboriginals are over-represented as
inmates in federal and provincial correctional institu-
tions. At the federal level, Aboriginals lose six times as
many life years to incarceration than non-Aboriginals.
Within the province of BC, Aboriginal Canadians lose
approximately four times as many life years to incarcer-
ation as non-Aboriginal-Canadians. These relative differ-
ences are more pronounced in women than men, but
the absolute differences remain larger among men.
There is a growing body of evidence establishing the
serious negative health consequences associated with in-
carceration [12-14]. The health risks associated with in-
carceration include physical and sexual violence, sex
without condoms, and the sharing of needles, contribut-
ing to the transmission of communicable diseases
[15-17]. Signaled clearly by the recent assent of the Safe
Streets and Communities Act (Bill C-10), which among
other provisions, increases mandatory minimum sen-
tences for marijuana offences, the Canadian Government
Owusu-Bempah et al. BMC Public Health 2014, 14:585 Page 5 of 6
http://www.biomedcentral.com/1471-2458/14/585is introducing harsher laws and increasing the use of in-
carceration in Canada. We believe that it is critical to con-
sider the serious health consequences associated with the
use of incarceration as a means of punishment. This is
particularly true for Aboriginal Canadians, a group already
provided special consideration in criminal justice matters
as a result of their historical disadvantage. Population esti-
mates predict that the Aboriginal population aged 20-29
in Canada will grow by 40% by 2017 [18]. This is troubling
because this age group contains the greatest proportion of
Aboriginal offenders; Aboriginals therefore stand to be
disproportionately impacted by Bill C-10 [19].
Aside from the quantifiable losses associated with incar-
ceration there are a variety of societal impacts. These in-
clude, but are not limited to, increased aggression and
behavioral problems in the children of those incarcerated,
effects on the family structure, limits on future economic
opportunities, and reduced community safety [20-24].
From this we can infer that the disproportionate levels
of Aboriginal incarceration do not only have adverse
health consequences, but many negative social conse-
quences as well.
Aboriginal over-representation in the correctional popu-
lation is highest in provincial institutions in Manitoba and
Saskatchewan at rates of 1,377.6 and 1,260.1 per 100,000
population, respectively. However, due to limited data, our
analysis could only focus on the province of BC, where
Aboriginals are incarcerated at a rate of 305.1 per 100,000
population. Therefore, this provides a conservative esti-
mate of life-years lost to provincial incarceration amongst
Aboriginal Canadians. The Sullivan method was used
because it is the most applicable method when using
prevalence data. However, if more extensive data were
available, better methods, that reflect transitions in and
out of prison, could be used to estimate life years lost to
incarceration with more precision and less bias. The
federal data, contrary to the BC provincial data, did not
differentiate the age distribution between sexes within
each racial group. This may introduce minimal bias as
males make up 96% of federal inmates. Finally, the preva-
lence was estimated using one-day counts that may differ
throughout the year. This extra source of variability is cap-
tured in the construction of the confidence intervals, but
should be interpreted with some degree of caution.
This study presents a unique approach to examining
Aboriginal people’s experiences with incarceration in
Canada. Previous research has focused on Aboriginal rep-
resentation within Canadian prison systems as well as
rates of incarceration compared to other racial groups
[25,26]. To the best of our knowledge, this is the first
study to estimate the impact of over-incarceration among
Aboriginal Canadians throughout an individual’s lifetime.
Furthermore, by framing Aboriginal over-incarceration as
a public health issue this analysis aims to bring newempirical evidence and renewed attention to a persisting
Canadian problem.
The Canadian Federal Correctional Investigator recently
criticized the Correctional Service of Canada for making lit-
tle progress in closing the gaps in adverse prison outcomes
between Aboriginal and non-Aboriginal offenders [27].
There is a clear need to examine the over-representation
of Aboriginals at all stages of criminal justice processing,
from the police, through the courts to the correctional
systems. However, as this analysis clearly illustrated, there
is a critical need for better, more extensive data on the
matter to inform evidence-based policy.
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